p42/44 Mitogen-activated protein kinase regulated by p53 and nitric oxide in human pulmonary arterial smooth muscle cells.
Although nitric oxide (NO) is known to inhibit vascular smooth muscle cell proliferation, the subcellular molecular mechanisms involved with the inhibitory signal transduction pathways are uncertain. We investigated the effect of exogenous NO on cell proliferation and the expression of p53, p21, and phosphorylated p42/44 mitogen-activated protein kinase (MAPK) in human pulmonary arterial smooth muscle cells (HPASMC). Both S-nitroso-N-acetyl penicillamine and diethylenetriaminelNONOate dose-dependently suppressed [3H]-thymidine incorporation in cultured HPASMC, and induced the expression of p53 and p21 protein. Further, the NO donors transiently increased the phosphorylation of p42/44 MAPK and then suppressed it. Although MAPK kinase inhibitors suppressed [3H]-thymidine incorporation by the cells, no significant change was observed in the expression of p53 and p21. The NO donors also suppressed the activation of p42/44 MAPK evoked by transient transfection of the wild-type p53 gene; however, they failed to suppress the activation of p42/44 MAPK in constitutive-active mutations of the Ras or Raf genes trasnsfected from HPASMC. These results indicate that exogenous NO is able to transiently activate p42/44 MAPK via the induction of p53, and then suppress it via inactivation of the Ras and Raf cascades.